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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the cooling system and its cooling approach of the 
automatic vending machine which can aim at low-cost-izing of equipment, and improvement in cooling 
effectiveness in more detail about the cooling system and its cooling approach of an automatic vending 
machine. 
[0002] 

[Description of the Prior Art] The inside of the warehouse in which goods are stored is thermally 
insulated with the exterior, and most automatic vending machines which store and sell goods, such as a 
can drink, are cooled or heated by predetermined temperature. There is much what was especially 
divided into the warehouse which the inside of a warehouse is thermally divided by plurality and sells a 
cold drink through every year, and the warehouse which changes and sells a cold drink or a hot drink 
according to a season with the latest automatic vending machine. The outline of the cooling system of 
the conventional automatic vending machine is shown in drawing 6 . 

[0003] With reference to drawin g 6 , the interior of an automatic vending machine is divided with the 
heat insulator 7 in three warehouses, ****1A, inside warehouse IB, and **** IC. Inside warehouse IB 
and **** IC consist of [ as a warehouse where **** 1 A sells a cold drink through every year ] these 
examples, respectively as a warehouse which sells a cold drink or a hot drink according to a season. That 
is, the heaters 12B and 12C as evaporator 2B, 2C, and a heater are arranged to only evaporator 2A as a 
condensator being arranged at ****1A at inside warehouse IB and **** IC, respectively. 
[0004] Now, if the cooling system of the conventional automatic vending machine is explained, a well- 
known frozen circuit is constituted by the compressor (compressor) 3 and condenser 4 which are 
arranged outside evaporator 2A arranged respectively in each warehouse, 2B and 2C, and a warehouse, 
and the flow control means of a refrigerant is constituted by the upstream of each evaporators 2A-2C 
with solenoid valves 5A, 5B, and 5C and capillary tubes 6A, 6B, and 6C. Solenoid valves 5A-5C 
achieve the function which intercepts supply of a refrigerant in response to the output of a control means 
10, when Warehouses lA-lC are cooled to laying temperature (for example, 5 degrees C). 
[0005] The refrigerant breathed out from a compressor 3 is supplied to a condenser 4 in the state of the 
gas of elevated-temperature high pressure, radiates heat in the open air here, and serves as a liquid of 
elevated-temperature high pressure. The refrigerant distributed to each evaporator 2A-2C side at 
Junction D is supplied to Evaporators 2A-2C, it carries out endoergic [ of the air in / 1 A-IC / a 
warehouse ] here, serves as [ in response to wire drawing, it becomes the liquid of low-temperature low 
voltage with capillary tubes 6A-6C, and ] gas, is absorbed by the compressor 3, and is again breathed 
out in the state of the gas of elevated-temperature high pressure. By repeating the above well-known 
operation, the inside lA-lC of a warehouse is cooled. 

[0006] In addition, in drawing, the fan in a warehouse whom Signs 8A, 8B, and 8C make circulate 
through cooling air or heating air in a warehouse, and Signs 9A, 9B, and 9C show the sensor and the fan 
outside a warehouse to whom a sign 1 1 adjusts the coolant temperature in the outlet of a condenser 4, 
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respectively whenever [ warehouse internal temperature / which detects the temperature in a 

warehouse ]. 

[0007] Moreover, drawing 7 is the conventional technique of an example in which the electronic 
expansion valves 15A, 15B, and 15C were used instead of the capillary tube as a flow control means. 
The opening is adjusted by the drive of the stepping motors (pulse motor) 16A, 16B, and 16C which 
receive a signal from a control means 20, and the electronic expansion valves 15A-15C can adjust the 
refrigerant amount of supply according to operation mode or ambient temperature. In addition, other 
configurations are the same as that of the example of a configuration of drawing 6 , and give the same 
sign to the corresponding component. 

[0008] According to the frozen circuit which adopted the electronic expansion valves 15A-15C as a flow 
control means as shown in drawin g 7 Since the fixed amount of refrigerants can related always be 
supplied to the amount of the refrigerant circulating load by fluctuation of the number of driver's stands 
of Evaporators 2A-2C, fluctuation of ambient temperature, etc. at each steams 2A-2C The effectiveness 
which is not acquired is acquired with configurations which adopted the capillary tube, such as 
stabilization of the frozen effectiveness by Evaporators 2A-2C, and reduction-izing of the power 
consumption of a compressor 3. 
[0009] 

[Problem(s) to be Solved by the Invention] However, the cooling system of the conventional automatic 
vending machine shown in drawing 7 must prepare a number corresponding to the number of 
arrangement of Evaporators 2A-2C of electronic expansion valves, and has the problem that increase of 
equipment cost is caused by this. 

[0010] Moreover, since it is necessary in each evaporators 2A-2C to gasify all the refrigerants that 
flowed from a viewpoint which prevents the reflux (the so-called liquid back phenomenon) to the 
compressor 3 of the refrigerant of liquefied voice, the refrigerating capacity which each evaporators 2A- 
2C have cannot be pulled out to the maximum extent. Furthermore, at the branch point D of piping 
which distributes a refrigerant to each evaporators 2A-2C, the distribution bias to each evaporators 2A- 
2C happens from a compressor 3 not only the pressure loss of a refrigerant is large, but, and decline of 
the cooling effectiveness of the whole system by these cannot be disregarded. 

[001 1] This invention is made in view of an above-mentioned problem, and let it be a technical problem 
to offer the cooling system and its cooling approach of the automatic vending machine which can aim at 
reduction of equipment cost, and improvement in cooling effectiveness. 
[0012] 

[Means for Solving the Problem] In the cooling system of the automatic vending machine equipped with 
the evaporator respectively arranged in two or more warehouses divided thermally, and the compressor 
and condenser which are arranged outside a warehouse, while the above technical problem comes to 
connect said each evaporator respectively in serial The electronic expansion valve arranged between 
said condenser and said evaporator located in the maximum upstream. The entrance-side temperature 
sensor installed in the entrance-side piping part of said evaporator located in the maximum upstream, 
Therefore, the cooling system of the automatic vending machine characterized by having the outlet side 
temperature sensor installed in the outlet side piping part of said evaporator located in the lowest style 
side and the control means which adjusts the opening of said electronic expansion valve based on the 
temperature gradient of the refrigerant detected by each [ these ] temperature sensor is solved. 
[0013] That is, in the cooling system of the automatic vending machine concerning claim 1 of this 
invention, two or more evaporators are arranged respectively in serial, and one electronic expansion 
valve is installed as a flow control means for adjusting the amount of the refrigerant supplied to these 
evaporators. The opening of this electronic expansion valve is controlled by the control means so that 
the temperature gradient of the coolant temperature in the inlet port of the evaporator located in the 
maximum upstream and the coolant temperature in the outlet of the evaporator located in the lowest 
style side serves as a predetermined value. Since the refrigerating capacity of each evaporator is 
imiformly maintainable by one electronic expansion valve by this, reduction of equipment cost can be 
aimed at conventionally. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/23/06 



JP,2001-167341,A [DETAILED DESCRIPTION] 



Page 3 of? 



[0014] Especially about the evaporator located in the upstream rather than the evaporator by the side of 

the lowest style While being able to pull out the refrigerating capacity which the evaporator has to the 
maximum extent and being able to perform the cooling operation in a warehouse Compared with the 
conventional configuration which has arranged two or more evaporators in juxtaposition, the pressure 
loss of the refrigerant by the distribution bias or branched pipe at the time of distributing a refrigerant to 
each evaporator cannot occur, therefore the cooling engine performance can fully be demonstrated 
conventionally, and improvement in cooling effectiveness can be aimed at. 
[0015] Moreover, claim 2 of this invention has established the passage means for switching which 
switches the passage of a refrigerant to an evaporator or bypass path side while preparing the bypass 
path which bypasses the evaporator concerned, in order to avoid the inflow of the refrigerant to the 
evaporator made to suspend operation. 

[0016] The above technical problem moreover, by circulating a refrigerant between the compressors and 
condensers which are arranged outside at least one set and warehouse of the evaporator respectively 
arranged in two or more warehouses divided thermally In the cooling approach of the automatic vending 
machine which cools the inside of said warehouse, while connecting said each evaporator respectively in 
serial The 1st step which prepares the electronic expansion valve which can adjust the flow rate of a 
refrigerant between said condenser and said evaporator located in the maximum upstream, fixes the 
opening of this electronic expansion valve, and supplies a refrigerant to said evaporator. After this 1st 
step, So that the difference of the coolant temperature in the inlet port of said evaporator located in the 
maximum upstream and the coolant temperature in the outlet of said evaporator located in the lowest 
style side may serve as a predetermined value Therefore, the cooling approach of the automatic vending 
machine characterized by having the 2nd step which controls sequentially the opening of said electronic 
expansion valve, and supplies a refrigerant to said evaporator is solved. 

[0017] namely, by the cooling approach of the automatic vending machine concerning claim 3 of this 

invention After facing adjusting the opening of the electronic expansion valve prepared as a passage 
adjustment device, fixing the opening of an electronic expansion valve as the 1st step and circulating a 
refrigerant, as the 2nd step The opening of an electronic expansion valve is controlled sequentially and a 
refrigerant is circulated so that the difference of the coolant temperature in the evaporator inlet port of 
the maximum upstream and the coolant temperature in the evaporator outlet by the side of the lowest 
style may serve as a predetermined value. This is made to perform control of flow of an always proper 
refrigerant to a total evaporation machine. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. 

[0019] Drawing 1 shows the piping network of the cooling system of the automatic vending machine by 
the gestalt of operation of this invention. In addition, in drawing, the same sign is attached about the 
cooling system of the conventional automatic vending machine explained with reference to drawing 6 or 
drawing 7 , and the corresponding part. 

[0020] The inside of a warehouse is divided through the heat insulator 7 in three warehouses, **** 1 A, 
inside warehouse IB, and **** IC, Inside warehouse IB and **** IC consist of [ as a warehouse where 
**** 1 A sells a cold drink through every year ] gestalten of this operation, respectively as a warehouse 
which sells a cold drink or a hot drink according to a season. That is, the heaters 12B and 12C as 
evaporator 2B, 2C, and a heater are arranged to only evaporator 2A as a condensator being arranged at 
****1A at inside warehouse IB and **** IC, respectively. 

[0021] The evaporators 2A-2C arranged in each warehouses 1 A-IC are arranged respectively in serial 
through process lines 23 and 24, and are connected to the compressor (compressor) 3 and condenser 4 
outside a warehouse. Thereby, the frozen circuit which cools ttie inside of each warehouse 1 A-IC is 
constituted. In addition, the check valve to which it does not illustrate but ** also protects the back flow 
of the refrigerant by the side of evaporator 2C from the compressor 3 concerned to the upstream of a 
compressor 3 shall be prepared. 

[0022] Moreover, between a condenser 4 and evaporator 2A of the maximum upstream, the electronic 
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expansion valve 21 is formed as a flow control means of a refrigerant. The pulse motor (or stepping 
motor) 22 driven based on the pulse signal supplied from a control means 30 is formed in the electronic 
expansion valve 21 so that it may mention later, and thereby, the opening of the electronic expansion 
valve 21 is adjusted to it. In addition, this electronic expansion valve 21 fimctions as a latching valve 
which intercepts the outflow of a refrigerant at the time of a close by -pass bulb completely. 
[0023] The entrance-side temperature sensor 25 and the outlet side temperature sensor 26 which detect 
the temperature of a refrigerant are formed in each piping part of the entrance side of evaporator 2A of 
the maximum upstream, and the outlet side of evaporator 2C by the side of the lowest style, 
respectively. The output of each [ these ] temperature sensors 25 and 26 is supplied to a control means 
30, and the temperature gradient of the refrigerant of the entrance of the evaporator 2 concerned at the 
time of considering that Evaporators 2A-2C are one evaporator (** which attaches a sign 2 hereafter.), 
i.e., a degree of superheat, (ySH) is computed. 

[0024] Furthermore, with the gestalt of this operation, the bypass paths 28 and 29 are formed, 
respectively among process lines 23 and 24 and between a process line 24 and outlet side piping (it is 
the piping part of the upstream from the installing point of the outlet side temperature sensor 26) of 
evaporator 2C so that the inflow of the refrigerant to evaporator 2B and 2C can be avoided. Solenoid 
valves 31, 32, 33, and 34 are arranged as a passage means for switching of a refrigerant at these bypass 
paths 28 and 29 and process lines 23 and 24, respectively, and it is constituted so that the switching 
action may be controlled by the control means 30. 

[0025] Next, an operation of the gestalt of this operation which is the cooling approach of the automatic 
vending machine concerning this invention is explained. The case where all the warehouses lA-lC 
consist of gestalten of this operation first as a cooling room in which a cold drink is stored is explained. 
In this case, as initial condition, solenoid valves 31 and 33 are made close, solenoid valves 32 and 34 are 
made open, and it circulates through the refrigerant breathed out from the compressor 3 through a 
condenser 4, the electronic expansion valve 21, evaporator 2A, a process line 23, evaporator 2B, a 
process line 24, and evaporator 2C. 

[0026] With reference to drawing 4 , the 1st step which supplies a refrigerant to each evaporators 2A-2C 
after starting of a compressor 3 where the opening of the electronic expansion valve 21 is first fixed to 
predetermined opening is performed (step SI). At this time, the opening of the electronic expansion 
valve 21 is determined based on the coolant temperature in the outlet of a condenser 4. This coolant 
temperature is detected by the temperature sensor 35 installed in the outlet side piping part of a 
condenser 4. 

[0027] The opening of the electronic expansion valve 21 is determined as a function of the coolant 
temperature in the outlet of a condenser 4. as an inclination - the outlet temperature of a condenser 4 - 
being high (whenever [ warehouse outside temperature ], and the refrigerant pressure force being high) - 
- opening - small - carrying out — reverse — the above-mentioned outlet temperature — being low 
(whenever [ warehouse outside temperature ], and the refrigerant pressure force being low) — opening is 
enlarged. Moreover, the opening of the electronic expansion valve 21 is determined by the number of 
driver's stands of Evaporators 2A-2C. That is, opening of the electronic expansion valve 21 is enlarged 
in order to, make [ many ] the amount of circulation refrigerants the more, the more there are many 
driver's stands of Evaporators 2A-2C. 

[0028] The refrigerant breathed out from the compressor 3 passes along evaporator 2A, evaporator 2B, 
and evaporator 2C in order, by the time it passes evaporator 2C by the side of the lowest style, it will 
gasify them altogether, and it flows back to a compressor 3. Although a refrigerant flows into the 
downstream in evaporator 2A of the upstream, and 2B with a liquid condition, the refrigerating capacity 
of each evaporator 2 A and 2B can be pulled out to the maximum extent at this time, and ***♦! A and 
inside warehouse IB can be cooled efficiently. The refrigerant of the liquefied voice which remained 
without being gasified by evaporator 2A and 2B is completely gasified by evaporator 2C located in the 
lowest style side, and is contributed to a cooling operation of**** IC. 

[0029] By performing the above step [ 1st ], the coolant temperature in the inlet port of the evaporator 2 
detected by the entrance-side temperature sensor 25 is laying temperature Sp. If less, feedback control 
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which adjusts the opening of the electronic expansion valve 21 serially so that the degree of superheat of 
an evaporator 2 may serve as a predetermined value as the 2nd step will be performed ( drawing 3 A, 
steps S2 and S3). The degree of superheat (ySH) of an evaporator 2 is computed as a temperature 
gradient of each temperature (Sin and Sout) detected by the entrance-side temperature sensor 25 and the 
outlet side temperature sensor 26. 

[0030] Although R-407C is applied as a refrigerant and it is set as 5 degrees C as the above-mentioned 
predetermined degree of superheat with the gestalt of this operation, it cannot be overemphasized that a 
setting degree of superheat is changed according to the class of refrigerant applied. 
[0031] The coolant temperature [ in / with reference to drawing 2 at this 2nd step / the entrance of an 
evaporator 2 ] Sout the degree of superheat ySH which is the difference of Sin serves as desired value 
(predetermined value) yref - as - the PID control (the proportional control action of deflection e -) of 
the opening of the electronic expansion valve 21 Although a control system including three actuation of 
integral control action and derivative control action is held (step S3), in order to improve responsibility 
further, it is the outlet temperature Sout of an evaporator 2. It is based, the computed disturbance 
compensatory signal is added to a PID-control signal, and the opening of the electronic expansion valve 
21 is adjusted (step S4). The refrigerating capacity of evaporator 2C located especially in the lowest 
style side is stabilized by this, and **** IC is efficiently cooled like ****1A and inside warehouse IB. 
[0032] as mentioned above, after making even a steady state circulate through a refrigerant at the 1st 
step in view of being in the condition that a degree of superheat is the same, in the time with many 
amounts of the time of there being almost no refrigerant when performing fixed opening operation of the 
electronic expansion valve 21 as the 1st step before the 2nd step performs the beginning to feedback 
control, and a refrigerant, it makes shift [****] to the 2nd step . 

[0033] Moreover, although the disturbance compensatory signal is added to PID control in the 2nd step, 
it is the evaporator outlet temperature Sout of a refi-igerant by disturbance only by PID control. Since it 
cannot follow to hold sufficient responsibility when beginning to fall rapidly, separately, monitoring of 
the evaporator outlet temperature of a refrigerant is carried out, and he adds a disturbance compensatory 
signal to a PID signal, and is trying to maintain a predetermined degree of superheat (refer to drawing 3 
A). Thereby, the so-called liquid back phenomenon can be controlled and damage on a compressor 3 can 
be prevented. 

[0034] Therefore, according to the gestalt of this operation, it becomes possible to continue supplying 
the always proper amount of refrigerants to each evaporators 2A-2C by one electronic expansion valve 
21. Moreover, since each evaporators 2A-2C have been arranged in serial, a fork road does not exist in 
the circulation path of a refrigerant, and thereby, the fall of the refrigerating capacity by the distribution 
bias of a refrigerant does not take place. Therefore, reducing equipment cost more sharply than before, 
the cooling engine performance of each evaporators 2A-2C can fully be demonstrated, each warehouses 
1 A-IC can be cooled efficiently, and reduction of the running cost of an automatic vending machine can 
be aimed at. 

[0035] With the gestalt of this operation, when for example, **** 1 A reaches laying temperature R (for 
example, 5 degrees C) by continuing the above operation, while the inflow of the refrigerant to 
evaporator 2 A is permitted, operation of fan Sin warehouse A in**** lAis stopped, and a cooling 

operation of **** 1 A is stopped. 

[0036] Similarly, also when inside warehouse IB and **** IC reach laying temperature R, a drive of 
the fans 8B and 8C in each warehouse is stopped, and a cooling operation of Warehouses IB and IC is 
stopped. 

[0037] When all the warehouses 1 A-IC reach laying temperature R as mentioned above, operation of a 
compressor 3 is stopped (steps S5 and S8). And when whenever [ warehouse internal temperature ] goes 
up and it exceeds laying temperature R, the cooling operation in a warehouse is performed in the again 
same operation as ****. 

[0038] In addition, at this time, before stopping operation of a compressor 3, the close by -pass bulb 
completely of the electronic expansion valve 21 is carried out (step S6). If it is made to stop operation of 
a compressor 3 after, carrying out predetermined time tc (for example, 60 seconds) progress from now 
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on (steps S7 and S8) While being able to make operation of a compressor 3 resume where the refrigerant 

which remains in evaporator 2A - 2C is attracted and reducing the operating duty of a compressor 3 by 
this, the responsibility of the degree of superheat of an evaporator 2 improves, and cooling effectiveness 
increases. 

[0039] In the above, although the operation mode which all the warehouses 1 A-IC consist of as a 
cooling room in which a cold drink is stored was explained next, other operation modes are explained. 
In addition, also in the following operation modes, the cooling operation in the same warehouse as **** 
shall be performed. 

[0040] That is, when it is constituted as a heat chamber in which inside warehouse IB stores a hot drink 
and ****1A and **** IC are constituted as a cooling room like **** ^s initial condition, solenoid 
valves 31 and 34 are made open, and let solenoid valves 32 and 33 be close. The frozen circuit through 
which the refrigerant breathed out from the compressor 3 circulates by this through a condenser 4, the 
electronic expansion valve 21, evaporator 2A, the bypass path 28, a process line 24, and evaporator 2C 
is constituted. 

[0041] Moreover, when it is constituted as a heat chamber in which **** IC stores a hot drink and 
****1A and inside warehouse IB are constituted as a cooling room, as initial condition, solenoid valves 
31 and 34 are made close, and let solenoid valves 32 and 33 be open. The frozen circuit through which 
the refrigerant breathed out from the compressor 3 circulates by this through a condenser 4, the 
electronic expansion valve 21, evaporator 2 A, a process line 23, evaporator 2B, and the bypass path 29 
is constituted. 

[0042] Furthermore, when it is constituted as a heat chamber in which inside warehouse IB and **** 
IC store a hot drink and only **** 1 A is constituted as a cooling room, as initial condition, solenoid 
valves 31 and 33 are made open and let solenoid valves 32 and 34 be close. The frozen circuit through 
which the refrigerant breathed out from the compressor 3 circulates by this through a condenser 4, the 
electronic expansion valve 21, evaporator 2 A, and the bypass paths 28 and 29 is constituted. 
[0043] As mentioned above, of course based on the technical thought of this invention, various 
deformation is possible for this invention, although the gestalt of operation of this invention was 
explained, without being limited to this. 

[0044] For example, although **** 1 A was constituted as a cooling room, heater 12A is prepared and 
you may make it consist of gestalten of the above operation also as a heat chamber like other 
warehouses IB and IC, as shovm in drawing 5 . In this case, while making warehouse 1 A into a heat 
chamber, when operating other warehouses as a cooling room, in order to avoid the inflow of the 
refrigerant to evaporator 2A, While preparing in the piping part of the downstream rather than the 
installing point of the entrance-side temperature sensor 25 so that it may illustrate, and the bypass path 
36 which bypasses evaporator 2A may be illustrated The solenoid valves 37 and 38 as a passage means 
for switching which switches the passage of a refrigerant to the evaporator 2A or bypass path 36 side are 
formed. 

[0045] Moreover, although the gestalt of the above operation explained the cooling system of the 
automatic vending machine equipped with three warehouses lA-lC, the number in a warehouse is not 
restricted only to this. 

[0046] Moreover, in the 2nd step explaining the cooling approach of an automatic vending machine, 
although the PID-control method was adopted as controlling the degree of superheat of an evaporator 2 
to a predetermined value, PD control system and other control systems which **(ed) integral control 
action are employable. 

[0047] Furthermore, although it was made to stop the cooling operation in the warehouse concerned by 
stopping a drive of the fan in a warehouse with the gestalt of the above operation while passage of the 
refrigerant to the evaporator of the warehouse which reached laying temperature R was permitted It 
replaces with this and a configuration as shown in drawing 5 is adopted, and it avoids and has the inflow 
of the refrigerant to the evaporator of the warehouse concerned, and you may make it stop the cooling 
operation in the warehouse concerned by passing a bypass path (28, 29, 36) for a refrigerant about the 
warehouse which reached laying temperature. Moreover, you may make it make this and coincidence 
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stop a drive of the fan in a warehouse. 
[0048] 

[Effect of the Invention] According to the cooling system and its cooling approach of an automatic 
vending machine of this invention, the following effectiveness can be acquired as stated above. 
[0049] That is, according to the cooling system of the automatic vending machine concerning claim 1 of 
this invention, since the refrigerating capacity of two or more evaporators by one electronic expansion 
valve is uniformly maintainable, reduction of equipment cost can be aimed at conventionally. Moreover, 
since the pressure loss of the refrigerant by the distribution bias or fork road of a refrigerant does not 
occur, the cooling engine performance can fully be demonstrated, cooling effectiveness improves by 
this, consumed electric power is reduced, and energy saving of an automatic vending machine is 
attained. 

[0050] Moreover, according to invention of claim 2, even when at least one warehouse is changed to a 
heat chamber and constituted among two or more warehouses, supply of a refrigerant in the warehouse 
concerned can be avoided. Moreover, when the above-mentioned warehouse is constituted as a cooling 
room and the warehouse concerned reaches laying temperature, as a refrigerant is made to flow out 
through a bypass path, the cooling operation in the warehouse concerned can be stopped promptly. 
[0051] Moreover, while according to the cooling approach of the automatic vending machine concerning 
claim 3 of this invention two or more evaporators can all carry out a pair, control of flow of an always 
proper refrigerant can be performed, this maintains the refrigerating capacity of each evaporator 
uniformly and cooling effectiveness is raised, the power consumption of an automatic vending machine 
can be reduced and reduction of a running cost can be aimed at. 

[0052] Moreover, according to invention of claim 4 to claim 6, the above-mentioned effectiveness can 
be acquired quickly and it can contribute to an improvement of cooling effectiveness and reduction of 
power consumption greatly. 



[Translation done.] 
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